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[(HBE] HB Kitdw4 “AX” “Pir” RABHTHREELRR (FD) ¢9TRERBE ., Fik SPF&
MEMESD K KA, AR REM, PRRA, NE-PIR4, HFH8 R, REFMAN, EAZAKXARA
0. 1% EMmUBRERETGHRES DT EEINAESIFD K RAER, #HERDE, EFMH, EAHAK R T
WY, HRX30min, FHFLETR; AXA, P, AEX-PIRASANTARL TR “AX" “PIR” A& “R
X7 “PaR” R, RMESE, ME2Hz, BARAImA, H#X30min, HFLEFRTR, WEEAKA—
R, TREREMNZEARAARAET, #2F, THFHEE;, REFLALFTHELE, WEXRAT E
WBREBEFHRET; Western Blot 324§ E2H 2 P42 AR LK (CGRP). BWikZE (Ghrelin) &
G &k RAMEE-JEER (LC-MS) #m § Ea 0K A 2, AdARE o icikd 273 K44, AR
Metabo Analyst 5. 0f» KEGG & # Z #t AT KM@ B 5T, R AR TTAEAFT EZUREHZE, RAEF
T, BABEANARKE., KIFFHG, HAEFTHAR, SEFHki, BERAXAARRTE. #REARLT
Hew B, B EML Chrelin &G LA KIK, CGRPEGRZIZH (P<0.01), 54 mbE, AXm, ¢
IR, AX-FPIRAXRAKRE. #RF. FHEEH LI, AXLCCRPEORAKIK, P, AX-F
B7 48 Ghrelin & @ %.i2 9. CGRP & & £ X /& (P<0.01 % P<<0.05)., 5 AX-Frzits, Fia. A
% 4 Ghrelin & & 245 2 F %K, CGCRPEARZZFHFH (P<0.05%P<0.01), R#AFERIT, HIE
AR, BAAXKE EARFRMD ZHBRIRGEE. —SRRY . HRRFFAE TS, 54
YeE, MR ZEBRBMAR AN . ZARBARAE . MeA e A E B, PIRAE AR RS R . O AR
LB, MR E LG, NA-PIRAZBBRIRFEAE. B3F —fm ik, Rslems4E it
(P<0.05%P<0.01), AR Ak, W X-PIRA KR ZE FHERM T W00 T8 385 5] 4 H b & g 4K
W R A R AR ARG . R, A R, EiE B4 AR “PAR” RALEE A ZGA T FD
XRABMah A, wEFDEK, FRAKRTER “AX" “Pi” R, ZAERAIH TiE AKX £ F KD Hrase
FARM . B, BEBRAM, KNmIRAT BB AR ER L.

[XER] AHebHLR R w4t AX; Pik; BabA; Rty BT ARAXM; FiUkE

ife b A B (functional dyspepsia, FD) PRI, RIA FIEIR LR BAEAVE J5 B 25 G A A
S M LU E A A8 I D RE R AT R E R85 A FD ARG, BEEHmNES, H
WTER A, EE W EE AR Y, FDINA
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286K, TEMZH5EAFELER, MRS,
R ZC AR B AT B I R RS R 22 AR L] o 25
MER T B MiE, Mk 213097 B a5 H
BT AR AT AL, E . bR
AT FD BIG R H 7l ™, (AR VLSS
WHH . ARG AW E RS, AR 2 X AL
PR B B R 34 S ey o AR s e . BT
I, ARSI SR WA 5 - BT g B (LC-MS) AR
2T, WESHLEE IO R i RS
BAFH PR “rhjlE” R FD ORELE =448 AR
IR SEIE SRy DR S B R i — A0 A o R R
ARSI O 38 8 ) p P R 2 R s S O AR BT
it (A5 . 1L1.20200208) .
1 ##
1.1 &4

SPF 2% SD k7 HIB K56 H, {KiH 8~10 g;
SPF 2% SD MEPE R B 7 H, 1K 260~280 g, SL40
YA RS SCXK () 2019-0004, Hy i
SR SR LI B YA m AR, A8 Nt T H
% R BRUC PR R B 1 I (AR L REFL) IR 3R T 1, Wl
FE TR v R 2 KA sl W S vl TR (24+2)°C,
FXFEE (60+£10) %, 12 h/12 h YEREIEER .
1.2 EZZRXA5E

M2 BERE (S5 . 1811738) . RBEME (5.
S818046) , I 2z vi bR A AL BB e 40y A7 BR 2 7
4% 2 B (585 . BL539A) . 2w (175 .
BL509A) . BCA 4 1l 2 i 7] & (5245 : BL521A) |
ECLAL2= KNG (585 BL520A), Jbni=27k
MR AR A E; HEQUE (5. G1005), #iX
TR AR A BR A F]; SDS-PAGE T i R £ %€
(Ht5: MD911919), Jtit H BERHEY EAH AR
AIRAF; FBEEZEEEE MG (CGRP) Hifk (it
5. DF7386) . HULHKZE (Ghrelin) ik (A5
DF6389) . GAPDH (b5 : AF7021) . WIEHif
IeG (It : S0001), 3 [H Affinity Bioscience 23 A ;
Mg (Ht5: 100030), HIEE (fit5: 106035). #
gfiZk (it . 101262), Hg (k%5 : 822254) . ik
fR &4 (LS. 101962), FE[E Sigma-Aldrich 287 .

B K (BCE224-1CCN #1), 1% [E Sartorius
ONHEL HLVEIIHL (JBPS AL, IR TA IR
NE AP AL (RM2016 1), BTk R XER
AIRAF; BFEIFAC (SDZ- 1T /) | & &R &
(0.25 mmx25 mm), ZRINESF G ARAHR; H

TKAL (1645070 Y) . HLA%{L (BE6085#Y) . Chemi-
Doc MP L2 KR R 48 (170-8280 A1), & [H
Bio-Rad /A Al ; BEM R R4 (GelDoc-1t310 %Y ) |
FKHE UVP A+l 4 B EE (Nikon Eclipse E100
B1), HZ Nikon 24 Al 5 ¥ AH 0 33 — JoT 3% 16 FH Y
(4500MD %), [ AB SCIEX 2] .
1.3 BAEHEE A

K BEALE 7 3k 56 7 H & It SD K B
Y NIER A 16 H | g 40 H o OB R K RS
NPEWESE 3 K527 30k [10] @57 FD K EUBIAL
FH AR 10 KIF AR 0. 1% FERE L 2 Bk i 15 T
CH$ 0. 1 mg Al L BERE S % T 100 ml 2% FEMHIA W)
0.2 ml#EH 5 1EH 4R BUR ] 2% FERER U 0. 2 ml
HEE WAHBEH 1K, #86K., FEEIREE
A 22 R38R bR dEmDRE ()RR
LAD 0021, pgillFei&JEmBIRH AT IR A F]) MRFE
BREMAEHB R, EEAKRS TRR/NES
ek HEIEE LA (60 cmx60 cmx40 cm)
FE10MEAE (HA6.5cem, 510 cm), JIZ:m
Je sl LA K, RAOK T BN & AT 2
2 em HH, KIEBFEHIZE (22+2) °C, B RKEHCA/N
FEBA L, REAERME BT A SRS, — Bt
ABERRCR A S R WLAEF 5K . FAsth i & A K
DL R o7 s B H N5 00 H R 7.
00 AT /NGl sl 4k, HERK 140, #ES 14K,
EFAKRRAMEE. YK, NEF/ANEEHT
pllES

K BENLE 7 2 1 e B 8 FHUIE # 41 AN 8 L
HR IR . S5IER AR R A, i
KEHIRG RS2, BRAMEL, REBUERIC, K
. BRI R, R R IR
HHSURMBRL R, BANEYERZ, A8URNH¥
R H A LUICH BRI RAE, $E7R8 FD R AR
il & T M BRI BT, R Ay i
20 32 HORBRUCR FIBE ML T 3R 1540 AR . 9 o6
1. . NC-rhedl, RS H.
1.4 F7ik

IEFAL, BRI RCT DAATES RSB 2 30 min,
BHIRKR, Frge7 XK, WRAKXBIRGEEE, L
75% TR AR BRI OO NG, R AR LR 3~
5 mm; PBELL K B IR B R O, AT R A LR
“HRRET 3~5 mm; OG- AR FiR T, B
B PO A CHBE” 3~5 mm; Ak HL I
WL OHE, ST AT BT S0 2~
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3 mm ARKEIN—AEBLE Y, BRI, RAE
R0k, WF2 Hz, HHRE | mA, DUEHRREGLE!
BN, BYIAYT 30 min, H1k, FH2E7 K.
TSR (S Zh ) T L 44 B 5 0 AL 56 2 7
gy KED) Y HATEN

1.5 MEIRIFE 7%k

1.5.1 —fkaAS4rh LRI IC R K
BB OB, RIEHL ., RS, Wbk,
1.5.2 HRAEA#ERE KRB THKHEH
T Rl s A R R AR E, ik H it
. RKRH#FER (g = CRIRTHIH L4 9ntH
R RHE - AR K T WK B B4 9 iRl At kR ) /6
SN

1.5.3 FH#HxF WNEAFEE, FHARRERE
NEEIK 90 min JANFE, FERELSFLE VT KT,
e, RIE«®E, #ETE/NSIF, HoC
TR 0. 9% AL BIA W e T, V5 T uE 4L 1
Koy, MEBEGE, TR EHESR, BHER
(%) = [1-(F42HE-BHE) -HIEERE] x100%.
1.5.4 HEFEWRXKAFEALRHBES BHKR
BEEHAA I, HP—IH2% 1 ecmxl emX] em, B
T 4% 22 B P BEFE 2 24 h, FHUBEK . A7 I 40 4 )
EDI R RERS pm), fTHE M), KBk
BT AR B EALUES . 5 P45 20 50 mg 4 A
VK G Vo R RAT

1.5.5 Western Blot x4 X & § £ 48 2% CGRP,
Ghrelin & @ & & 50 mg B 3 240 4101 500 wl 24 fit
W, RGN 4 min, PK 2% 30 min,
B AR, BCAEMEE IR, 30 pgikAt:
JInA loading buffer, #7K¥% 10 min, 10 000 r/min
L 10 min, .04 8 em, HE A4 T8 H &
SDS-PAGE Jii¢ . #I by H 5453 PVDF iR I,
TE 5% WG W38 B AR RHI 1 he FEIMA CGRP,
Ghrelin—4T (B LA 12 1000), 4 Cid;
A4 (FBEL] 1 8000), ZIRMEH 1 h, ¥4
PVDF i 54k 2% R OE R W (ECL) B 2 min, F
W LY . M TR, DENERS
W2 K BEAE LEAE AR AR Rk Tt

1.5.6 BaLRHFAFHER S0 mg HEHL,
0 “CEAF T 4% B8 4 ml/g B9 HL B A 2] 3K 1 min,
AL 4 ml/g (Y LB =S H %, 2. 85 ml/ghy Lk
BN AGEK AT min, WHE 1 min, FE LS
B EJEWAKRO0. 5 ml, FEWAEO. 5 ml. HERIKZ
RO BBK AR, FNEWRIRSZE LG Kbk

AN, BRI AR -80 CHAF . B LR A
T JZ W AR IR T8 AR A 80% 1) & /K i
100 pl %5, WlE, 764 °C. 12000 r/min (.02
R 10 em) B0 15 min J5 40 5 B 40 wl I3 W
-20 CORAFRE LC-MS K

IEE 7R BEHC8(2. 1 mmx100 mm, 1.7 wm)
A, HER S0 °C, KM (A) A0, 1% HERKE
W, AHLH (B) WM. WeMZ&ME: 0~0. 5 min,
95% A; 0.5~24 min, 95%~0% A; 24~28 min, 0%
A; 28~28.1 min, 0%~95% A; 28.1~30 min, 95%
Ao WBHAHR A 0. 35 ml/min; JEEERE 10 pl.
B HSS T3 (2.1 mmx100 mm, 1.8 pum)
ik, FEIR S0 C, KA (A) N 6.5 mmol/LEKFR
KEOKEW, AL (B) A 6.5 mmol/L kiR & 44
T WS KRG, WS KRR LY
95 : 5, VLS. 0~0.5min, 98% A; 0.5~20 min,
98%~0% A; 20~24 min, 0% A; 24~24.1 min,
0%~98% A; 24.1~26 min, 98% A. Vi A K
0.35 ml/min; #HT 10 pl. BFIESEH: BB
LR (ESD RGBS 7R, E/ s ik, mi
FHE N4 5KV, SRR (RS, 99.99%) i
398 1.5 Limin #14. 5 Limin, &7 1&HFT B
h 320 °C, filf 4 (R, 99. 999% ) JE 1K 23. 8 Pa.
FIH Y8 0 m/z=0. 001, FIHEEFRIM 0. 2 s

LC-MS 2 56 80 P 2 PRI 23 M1, FH ProteoWizard
(v3.0.8789) HJFIAEIR A . meXML” 55K
i, FAERIXCMS, BriEikiE ., EEXT5T, 15920
BEEFEE, FHER T (PCA) XA 415
T EWA LR 43 88, SR )5 W d5e /N 3R 30 1) 43 b
(PLS-DA) Fl 1A i e /> — 335 H1 531 737 (OPLS-DA)
R 22 5% . [FRE, 38 OPLS-DA 8 I
FHIEZE i fie/ N e dk F 50 53 Bt s TR 1L (S-plot) 437
WIEMAR E . fJa, ARIEFEA OPLS-DA A A7 i
PEEM (223 50E (VIP) >1] IR (P<
0.05) T4k 2= 5y, IFH I3 MetPA (https ://
www. metaboanalyst. ca/) #EATACHH o H . Tt
JE R, SE ARSI R AR G A I
L Je metDNA J7 kA3 2 4 (5 B . FRIS & 4K
it P 4 5 0 N T EA R = 1 ) KEGG A% B HMDB
15 5 A MetaboAnalyst 5.0 R’ 3% o 47 X i} 18 5%
30T .
1.6 %tk

K SPSS 20. 0 G 1H 4K A4 E 47 oAt B4 23 B
TR R G IES M, DB RiEE (vs)
Fon, TEFHE, ZHANMERHBRRZE T 2575
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B, B HBCR /N 255 (LSD) #s; #7
JF AT A Dunnett’s T3 87, DA P<0.05 &R
HEitm X

2 #R

2.1 B KEA—M&HEN

S0 B) IE K BB R ORI, IKEIE
HL,OBARES R, WWEhEEE, ERRTRMLr, KA
WY, BRREA; A RREOTHAR, B
TR, KRR, W, BB R, KAE)R
WA, RO, SRR R, oAl e
M. NX-H A RREORHALE, #HER. TF
SR, REEUI W, PR P, 2REM T,
WG, el . - i 20 K SR B i A 2
JEERBTHBES
2.2 BUKKABEUALRAURRREHLEFLER

HIEwWA R, BRI IR K, Bk
BRI, SRR, o], el
WC-r e KBRS AR/, B N Ewmb .
Bl1w, SHKREHSFMZ 8%, LRk
RRIAHES R %A Ty, FRIEREA 2400k, JTBRIE
W, ORI ARMER N KRB, YRIE
WHAIRI,
2.3 BAXRKRE. #REIUARFTHET LK

1R, SIEFA R, BRI KR & .
HEE R U E HEA R B E AL (P<0.01), 5
RIGH bR, R, Plbedl . Paoe—rp b gl R A
g, R, HHEE RN EE B (P<0.053
P<<0.01); X4, Pledl. Wil =4z
i, HEE, HHSRERLRIFFEX
(P>0.05).

R OFAUREATCR R, BRI
Table I Changes in body weight, food intake, and gastric

emptance rate of rats in each group (x+s)

4151 W BiE e HHEEE%

EwA 8  386.38+20.29 32.75x1.27 66.78+13.47
HEAIZH 8  276.38+24.017 24.10x1.29" 33.54x11.78"
N 8 314.50+24.91" 32.27+1.92" 59.43+7.51"
Pl 2H 8  302.13+15.80° 33.54+1.33" 68.16+10.37"

MKl 8 298.80+18.977 32.01+1.85" 67.37+5.75"
Foa) SIEWH4HE, P<0.01; b) SHEARE, P<
0.01; ¢) SBIAILIILE:, P<<0.05.
2.4 BAKKART EAL P Ghrelin, CGRP & & 48
*F A F AR
K2, SIEWHLE, BRI K Ghrelin £
FIRIE B FERL, CCRPERRILREHF ETF (P<
0.01), SHERIALLH, hledl. WK-Pledd R
B Ghrelin fE 1Rk B % [ Fb, CGRPHE KL W
B (P<<0.018{P<0.05); WX K CGRPHE

K2 HAKKEEHLET Ghrelin, CGRPHEH
A ek o A

Table 2 Comparison of relative expression of Ghrelin and

CGRP proteins in gastric antrum tissues of rats in each group

(/B-actin, x=+s)

26 51) SR Ghrelin CGRP
IEH A 8 0. 56%0. 05 0. 12+0. 01
R 8 0. 20+0. 05" 0. 53+0. 02"
NPl 8 0. 26+0. 04" 0. 42+0.01"
e 8 0.350. 05" © 0.360. 04" ©
N - B4 8 0. 500. 04°’ 0. 23+0. 02"

VE: Ghrelin, BYUHZE; CGRP, FEFGZEILFAICAL.

a) SIEWAILE, P<0.01; b) HNX-plEdl ki, P<
0.01; ¢) SEAIA K, P<0.01; d) SEAIA K, P<0.05;
e) SM—hidlbir, P<0.05.

ES i

1 AR SEAL HE QAR (x200)
Figure 1 HE staining results of rat gastric antrum tissues in each group (x200)

S
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2535 L (P<<0.01), Ghrelin & 1361k 2%
BTG E L (P>0.05), 5HX-hizd e,
b4l . PIEA Ghrelin 25 4 3635 W5 4K, CGRP
FEARKBFETE (P<0.058P<0.01), &K
L 4210 Ghrelin, CGRP 2K [ H 1k & L& 2.,

A B C D E
Ghrelin o W — — 13kDa
CGRP | em— — 16kDa
ACHD o c— — — — 43kDa

. Chrelin, HYLMKZE; CORP, FEESRFEHMHAE; A,
IEHH; B, BB, €, WM D, Plledls B, WC-rPledi.
B2 KKK EELALP Ghrelin CGRP K A HLIK E
Figure 2 Electrophoresis of Ghrelin and CGRP proteins
in gastric antrum tissues of rats in each group

2.5 BMKRABEMLEFRRBIOATLER

2.5.1 EFAHBEMEKREF EHELEFHRM
HoHr PCA ERHras R Bon, 1B 4 SR
) SEHSUIR R BN RE T B, (HLAFEAE S
Bt PLS-DA A B om M4 ] 22 7, 45 2R K
WP Sy W, A 285 . itk — 2P0k
2 AT, 3t OPLS-DA £ 7 iF 7 4 5 m 20
ZIN A GET TR, [R] A 3 o A A g AR A 3
(R2Y) . WMAES) (Q2) Ay HOHIAL I 17T
fli, R2Y=0.814. (Q2=-0.215 H P<<0.05, PLHAA
BRI G H B A Ge it 2 L. 4% OPLS-DA 1) VIP
B> 1t ) XA gL iy 22 AR i, itF— A T
HRRZ 022 R VIPE (VIP>1) FlPAE
(P<<0.05) WA, 3R, HSIEWALE, #iAl
R TSP R IR A . — B
BRE . BERRARE . EBRAR SIS AR . M
WEIR O . MOWERRAE . — @R UGE Y . WUIFRR
ISR R R A AN . R R R L
BE.RTIR . MR . SR, BER & FRE.

2.5.2 BEAME PRz KRG EHREFERM
Mo BRI 5 e 4Lk 4T PCA S PLS-DA 43
Je, RBUPIALE AT IR B X4y, Ui AL AR g 22
SR TR T2 A It Ve FiT e 4T OPLS-DA,
B A K R2Y=0. 846, (Q2=-0.08 H. P<<0.05,
UL AR AT 58 H B A 483t 7 a8 L. M4 OPLS-
DA ) VIP{E . P BTG IT43 B P9 40 1) 25 S A4
T4, HERIALE, hhidEEZHE PR

R3EFHAGEIIAUR S 24180 22 e
i 0 M B A4 R
Table3 Results of differential metabolite screening and changes

in gastric antrum tissues of rats in normal and model groups

R 24 Bk VIP{H Py R AEE
TR R A 1.87 <0.01 }
— R AR 1.87 0.03 )
TR 1.82 <0.01 il
SRR NS — R R 1.82 0.02 }
MO IR 2 I 1.74 <0.01 !
B8 HEL B 1. 60 0.01 i
— BRI 1.49 0.01 !
JlINEN 1.48 0.01 !
M 1.46 0.03 !
PRAY W R A b 1.45 0. 04 !
PRAY Z Wi LA 1.42 0.04 l
PRAFIR 1.41 0.02 i
Jitr 1.31 <0.01 l
AN 1.31 0.02 1
S 1.28 0.04 }

TE: VIP, Z250TREE; | FOR SR AL LB RS TR

R4 BRIALGEALE SEAL h 2R
i 0 S AR e 2R
Table4 Results of differential metabolite screening and changes
in gastric antrum tissues between the model and Zhongwan

(RN12) group

R 44 Bk VIP{H P1H WAL
JHBR R IS — A IR 1.73 0.04 1
M R £ BN 1.68 <0.01 1
5 HE 1. 66 0.01 1
R 1.58 0.04 1
RNER 1.52 0.04 1
AR 1.50 0.04 1
i 2 1.49 0. 04 1
R 1.35 0.01 1
PRAYIR 1.33 0.01 1
WA ST R 1.30 0. 04 1
Ry 1.30 0.04 1
N,N- - H 3 F e 1.26 0.04 1

VE: VIP, ZSTUREE; 1 IR RO LB TR AL T
SRR NS — AR . M R IR SR . MR
B, ER . KNERR . B, AR, KRR .
PRYFIR . WA ST iR . SRS . NN-HEH
P i £ 12t 9 Sl 3 e
2.5.3 BEAME N AEKR T EHLEFHERM
MoAr BRI 5 N A 4T PCA K PLS-DA 7 Mr
5, KBPIE AR B IX 5y, fEgET 22 AR
YITERTSEHE T OPLS-DA, Bk ief58 R2Y=0. 815,
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Q2=-0.07 H P<<0.05, UGLEAABIA A 5E H B AT 48
THFE . MRS OPLS-DA 1 VIP{E . P{ETHvEIF4)
Pridial 22 A T A, SRR b, oed
B S H AP Y BRI A% (VIP=1. 82, P=
0.02) . “WEMRIREF (VIP=1.60, P=0.04). i
fEA (VIP=1.59, P=0.03) & B ETh.
2.5.4 BMAAEAX-FIRAXAET EZHLREF
WA oA BRI 5N - e 4T PCA )
PLS-DA 43 #r )5, KEFLL AT LA B X 4, Ui
PIZL A 25 B . e b T 22 S AR i e i o
# 47 OPLS-DA, i i) ¥ #6504 R2Y=0. 759, Q2=
-0.527H P<<0.05, UiARAI A5 H H A Gt
B, HE OPLS-DA [ VIPAE . P {5 BE 343 b7 P
MmUY, £S5, SHEAYE, HxK-
el B A S0P B AR A . IR
WML CWERE . MOBEARGE . WLTFAR . PRITER . BRI
W WLRREF. dTDP-D-Hi%5M . (22 . FRiR
LT, S5-I . RAE-6-BER . NN-—H
B P e 1t B S R

R5 BRGNP EEHL PR
FRIBS Wt e B A 45
Table5 Results of differential metabolite screening and changes
in gastric antrum tissues between the model group and the Neiguan-

Zhongwan (PC6-RN12) group

R 24 Bk VIP{H PAH A B
TR I AME 2.05 <0.01 1
L W IR £ 2.05 <0.01 1
it 58 HEL 2.05 <0.01 1
WUt 2 2.02 <0.01 1
PRAVIR 1.75 0.01 1
5-F IR 1. 69 0.03 !
RE-6- R 1.52 <0.01 !
N,N- 3 H i e 1.34 0. 04 i
Iy 1.34 <0.01 1
LR T 1.30 0.01 1
dTDP-D-7#j %5 b 1.29 <0.01 1
R 1.25 0.02 1
AR 1.25 0.01 1

T VIP, ZESTUMkE; TR SR A G- AR
T | R SR R P AR TR
2.6 ESTHARMA e KB BT

i MetaboAnalyst 5. 0 X} i 7 1) 22 S A 47 2k
AR EE 30T, 456 KEGG B, Tt i 1EMY
KHEASE R . SIEW A A, BRI RRE A
GUR AL FEA A 3, o H AR

MR . 222 MM, RNER . BERMA
RARPAEY G, RN (WK 3A), S5
RIS, N OGZH R B 22 S A R 4 i) 32 AR
WA 24, SRR . HmBEAR U (I
EI3B). SRR LA, e R R 2 Sk ™
Yy EEAARYHR A 3, RN E R . B
PR AR I AE A L, RNZARC, 4-EEpR
UARR R A (WEI3C) ., SR e, G-
rh e 2H K BR 2 S R AR A ) S AR I A 4
AL ARl H BRI, A R AN R A R A
i, R, vEm AEERE A (DLEI3D),
3 itig
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Effects of Electroacupuncture at '"Neiguan" (PC6) - "Zhongwan" (RN12) for Rats with Functional Dyspepsia
on Gastric Motility and Metabolites of Antral Tissue

ZHOU Jingying, YIN Hongzhi, LIU Qian, XU Xuan, LAl Yitian, ZHANG Guoshan, ZHONG Huan, LIU Mi
School of Acupuncture, Moxibustion, Tuina and Rehabilitation, Hunan University of Chinese Medicine, Changsha, 410208
ABSTRACT Objective To investigate the possible mechanism of electroacupuncture at "Neiguan" (PC6) and
"Zhongwan" (RN12) in the treatment of functional dyspepsia (FD). Methods SPF male SD rats were randomly
divided into model group, Neiguan (PC6) group, Zhongwan (RN12) group, and Neiguan-Zhongwan (PC6-RN12)
group, with 8 rats in each group. Except for the normal group, the other groups of rats were cogavaged with 0. 1%
sucrose lodoacetamide solution combined with small platform standing training to establish FD rat models. After suc-
cessful modeling, the rats in the normal group and model group were tied up for 30 min/d for 7 days; the Neiguan
group, Zhongwan group, and Neiguan-Zhongwan group were treated with electroacupuncture intervention at "Nei-
guan" (PC6), "Zhongwan" (RN12), and "Neiguan" - "Zhongwan" (PC6-RN12) acupoints, respectively, using con-
tinuous wave, frequency of 2 Hz, current intensity of 1 mA, 30 min/d, and continuous intervention for 7 days. The
general condition of rats in each group was observed. After treatment, the body weight and food intake of rats were
measured, and the gastric emptying rate was calculated; HE staining was performed on the gastric antrum tissue of

rats to observe the histopathologic changes; the expressions of calcitonin gene-related peptide (CGRP) and Ghrelin
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protein in gastric antrum were detected by Western Blot; the metabolites in gastric antrum tissues were detected by liquid
chromatography-mass spectrometry (LC-MS), and differential metabolites were screened by correlation analysis, then
Metabo Analyst 5.0 and KEGG databases were used for metabolic pathway analysis. Results Under light micro-
scope, the gastric antrum structure was complete and the glands were abundant. No obvious inflammation and edema
were found in gastric mucosa. Compared with the normal group, the body weight, food intake, and gastric emptie rate
of rats in model group decreased, the expression of Ghrelin protein decreased and the expression of CGRP protein in-
creased in gastric antrum tissue (P<<0.01). Compared with model group, the body weight, food intake, and gastric
emptance rate of rats in Neiguan group, Zhongwan group and Neiguan-Zhongwan group all increased, CGRP protein ex-
pression decreased in Neiguan group, and Ghrelin protein expression increased and CGRP protein expression decreased
in Zhongwan group and Neiguan-Zhongwan group (P<<0.01 or P<<0.05). Compared with Neiguan-Zhongwan group,
Ghrelin protein expression decreased and CGRP protein expression increased in Neiguan group and Zhongwan group (P<<
0. 05 or P<<0. 01). Metabolomics results showed that compared with normal group, the content of metabolites adenosine
diphosphate ribose, adenosine monophosphate and adenosine diphosphate in gastric antrum tissue of model group
decreased ; compared with model group, the contents of adenosine diphosphate, adenosine diphosphate and citico-
line in Neiguan group increased, the contents of nicotine adenine dinucleotide, cytidine diphosphate ethanolamine and
citicoline in Zhongwan group increased, and the contents of adenosine diphosphate, cytidine diphosphate and citico-
line in Neiguan-Zhongwan group increased (P<<0. 05 or P<<0.01). Compared with model group, the main metabolic
pathways of different metabolites in PC6-RN12 group were glycerophospholipid metabolism, taurine and hypotaurine
metabolism, purine metabolism, starch and sucrose metabolism. Conclusion Electroacupuncture at “Neiguan” and
“Zhongwan” acupoints can effectively regulate gastrointestinal motility and improve FD symptoms in FD rats, and the
effect is better than that of "Neiguan" or "Zhongwan" acupoints alone. The mechanism may be related to the influence
of related metabolites on energy metabolism, glucose metabolism and nucleotide metabolism, thereby regulating gas-
trointestinal motility hormones.

Keywords functional dyspepsia; electroacupuncture ; Neiguan (PC6) ; Zhongwan (RNI12) ; gastric motility ;

metabolomics; calcitonin gene-related peptide; ghrelin
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